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Abstract : Piping for transporting pressurized fluids requires high levels of corrosion resistance, thermal
conductivity and mechanical properties. A representative piping with these characteristics is copper pipe,
which is widely used in the industry. In this study, we intend to improve the joining method of copper
tubes using refrigerants, which have a flammable problem in air-conditioning refrigerators. We propose a
non-welding double compression bonding method to replace the existing copper pipe oxygen welding.
The proposed bonding method was implemented with 3D modeling, and the characteristics of the copper
pipe crimping part were verified through Deform 3D, an analysis program dedicated to bending.
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Rotating part

Fig. 1 Fitting system with sleeve and pipe
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Table 1 Mechanical

composition of material

properties  and

Mechanical properties Chemical composition
Tensile
strength ?S]fgz)e;; Cu P | Fe | Pb | Si
(N/mmz)
315.0 50.1 99.950/0.023| 0 0 0

Table 2 Experimental conditions

Copper pipe Sleeve
Material Cu Cu
Diameter (mm) 0 15.88 0 17.40
Thickness (mm) 0.70 0.70
Deform depth (mm) 1.00 1.00
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Table 3 Material properties of model

Material C1220

Young’s modulus (MPa) 264
Poisson’s ratio 0.38
Thermal expansion coefficient 1.3E-4
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Table 5 Contact part maximum stress of deformed

copper pipe

Table 4 Contact part displacement of deformed Length Maximum stress (MPa)
copper pine of B (mm) first-order second-order
pper pip deformation deformation

Length Contact Part Displacement (mm) 3 79.03 80.80

of B (mm) ﬁrst-ord.er second—or.der 4 79.90 81.70

deformation deformation

3 053 0.65 5 85.00 82.20

4 0.62 0.63 6 83.10 82.60

2 ggg 82(1) 7 84.90 82.40

7 056 059 8 90.60 82.90

8 0.57 0.58 9 88.60 83.10

9 0.56 0.58 10 101.00 83.20

10 0.57 0.58
T 053 057 11 99.90 83.20
12 0.56 0.57 12 85.00 83.40
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Fig. 3 Displacement on deformed copper pipe by Fig. 4 Stress effective on deformed copper pipe by
roller (unit : mm) roller (unit : MPa)
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